
Vol. 40, Issue 1, October 2020
ReliasMedia.com

Incisive Commentary and Clinical Abstracts on Current Issues in Infectious Diseases

[INSIDE] 

Financial Disclosure: Peer Reviewer Patrick Joseph, MD, is a consultant for Genomic Health Reference Laboratory, Siemens Clinical 
Laboratory, and CareDx Clinical Laboratory. Infectious Disease Alert’s Editor Stan Deresinski, MD, FACP, FIDSA, Updates Author Carol 
A. Kemper, MD, FACP, Peer Reviewer Kiran Gajurel, MD, Executive Editor Shelly Morrow Mark, Editor Jason Schneider, and Editorial 
Group Manager Leslie Coplin report no financial relationships to this field of study.

ABSTRACT & COMMENTARY

Repeat SARS-CoV-2 Infection
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Whole genome sequencing confirmed that repeat infection with SARS-CoV-2 is possible, something that has consequences 
for vaccine use and for public health.

SOURCE: To KK, Hung IF, Ip JD, et al. COVID-19 re-infection by a phylogenetically distinct SARS-coronavirus-2 strain confirmed by 
whole genome sequencing. Clin Infect Dis 2020; Aug. 25. doi:10.1093/cid/ciaa1275. [Online ahead of print].

A previously healthy 33-year-old male resident of 
Hong Kong developed fever, a sore throat, and  
  a productive cough. SARS-CoV-2 nucleic acid 

was detected by polymerase chain reaction (PCR) on a 
swab of his posterior oropharynx on March 26, 2020. 
He was hospitalized on March 29, by which time he 
was asymptomatic. He was discharged on April 14 
after two negative PCR tests on samples obtained 24 
hours apart.  

A screening swab obtained from his posterior 
oropharynx at the Hong Kong airport on Aug. 15 
upon his return from a trip to Spain and the United 
Kingdom was once again PCR positive. Although 

asymptomatic, he was hospitalized again, with repeat 
PCR positive with a cycle threshold (Ct) of 26.69. 
Although his C-reactive protein (CRP) was slightly 
elevated, he remained asymptomatic throughout his 
inpatient stay, during which the Ct gradually rose, 
indicating decreasing amounts of viral ribonucleic acid 
(RNA). He received no antiviral therapy.  

Serum anti-SARS-CoV-2 nucleoprotein IgG antibody 
was undetectable in samples obtained 10 days after 
the onset of symptoms during his first episode, as were 
serial specimens during his second hospitalization. 
However, antibody was detected five days after 
hospital discharge.  

Antibiotic Use in COVID-19 
Patients

page 3

Biofilm, Tap Water, and a  
Nosocomial Mycobacterium 
abscessus Outbreak
page 7

Vitamin C, Thiamine,  
and Steroids for Septic Shock — 
Still Unproven
page 8



Infectious Disease Alert, (ISSN 
0739-7348), is published monthly 
by Relias LLC, 1010 Sync St., Ste. 
100, Morrisville, NC 27560-5468. 
Periodicals postage paid at Morrisville, 
NC, and additional mailing offices. 
POSTMASTER: Send address changes 
to Infectious Disease Alert, Relias LLC, 
1010 Sync St., Ste. 100, Morrisville, NC 
27560-5468. 

GST Registration Number: R128870672.

© 2020 Relias LLC. All rights reserved. No part 
of this newsletter may be reproduced in any 
form or incorporated into any information-
retrieval system without the written permission 
of the copyright owner.

This is an educational publication designed to 
present scientific information and opinion to 
health professionals to stimulate thought and 
further investigation. It does not provide advice 
regarding medical diagnosis or treatment for 
any individual.

SUBSCRIBER INFORMATION
(800) 688-2421
customerservice@reliasmedia.com
ReliasMedia.com

Editorial Email: 
smark@relias.com

Back issues: Missing issues will be fulfilled 
by customer service free of charge when 
contacted within one month of the missing 
issue’s date.

ACCREDITATION

In support of improving patient care, Relias 
LLC is jointly accredited by the Accreditation 
Council for Continuing Medical Education 
(ACCME), the Accreditation Council for 
Pharmacy Education (ACPE), and the 
American Nurses Credentialing Center 
(ANCC), to provide continuing education for 
the healthcare team. 

The Relias LLC designates this enduring 
material for a maximum of 3 AMA PRA Category 
1 CreditsTM. Physicians should claim only the 
credit commensurate with the extent of their 
participation in the activity. 

Successful completion of this CME activity, 
which includes participation in the evaluation 
component, enables the participant to earn up 
to 3 MOC Medical Knowledge points in the 
American Board of Internal Medicine’s (ABIM) 
Maintenance of Certification (MOC) program. 
Participants will earn MOC points equivalent 
to the amount of CME credits claimed for 
the activity. It is the CME activity provider’s 
responsibility to submit participant completion 
information to ACCME for the purpose of 
granting ABIM MOC credit.

Infectious Disease Alert may contain references 
to off-label or unapproved uses of drugs or 
devices. The use of these agents outside 
currently approved labeling is considered 
experimental, and participants should consult 
prescribing information for these products.

This CME activity is intended for the infectious 
disease specialist. It is in effect for 36 months 
from the date of the publication.

2 Infectious Disease Alert

Whole genome sequencing (WGS) 
performed on the clinical specimens 
obtained during the first and second 
episodes found that they belonged to 
different clades/lineages. Differences 
included a 58 amino acid truncation in 
the first specimen, the two differed by an 
additional 23 nucleotides, with 13 changes 
being non-synonymous and resulting in 
amino acid changes. Analysis using a basic 
local alignment search tool (BLAST) found 
that the first viral genome was most closely 
related to strains that had been collected 
previously in the United States and England, 
while the second was most related to strains 
collected in England and Switzerland in July 
and August.  

  COMMENTARY
Although repeat COVID-19 infection has 
been suspected based on the recurrence 
of positive PCR tests after negativity had 
been documented, demonstration of a 

distinct virus in the second specimen has 
not been reported previously. Previous 
“second” cases have not been associated 
with symptoms, and the viruses from each 
episode have not been genetically compared. 
The report reviewed here has been widely 
accepted as evidence of a second SARS-
CoV-2 infection, albeit asymptomatic, 
and the WGS provides strong evidence in 
this regard. This observation is said to be 
consistent with reports of waning antibody 
titers over just months after infection and 
to raise concern that, as with seasonal 
coronaviruses, immunity is not persistent — 
something that also raises concern regarding 
the effectiveness of vaccines in this disease.  

I might add one other possibility in this 
instance — that the episode 1 virus tested 
was not recovered from this patient but was 
the result of a specimen mix-up and that 
episode 1 was not, in fact, due to SARS-
CoV-2 infection.  

ABSTRACT & COMMENTARY

Seasonal Coronavirus: A “Common 
Cold Virus” that May Be Lethal  
in Severely Immunocompromised 
Patients
By Stan Deresinski, MD, FACP, FIDSA 

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Seasonal coronaviruses, which are a frequent cause of benign upper respiratory tract infections, 
may be fatal in severely immunocompromised patients.

SOURCE: Piñana JL, Xhaard A, Tridello G, et al; Infectious Diseases Working Party of the European 
Society for Blood and Marrow Transplantation and Infectious Complications Subcommittee of the Spanish 
Hematopoietic Stem Cell Transplantation and Cell Therapy Group (GETH). Seasonal human coronaviruses 
respiratory tract infection in recipients of allogeneic hematopoietic stem cell transplantation. J Infect Dis 2020; 
Aug. 29. doi: 10.1093/infdis/jiaa553. [Online ahead of print].

Piñana and colleagues, representing the 
European Society for Blood and Marrow 

Transplantation and the Spanish Hemato-
poietic Stem Cell Transplantation (HCT) 
and Cell Therapy Group, retrospectively 
examined the records of 402 allogeneic 
HCT patients with 449 seasonal human 
coronavirus (HCoV) infections over a 

seven-year period ending in January 2019. 
The patients, whose mean age was 46 years 
(range, 0.3-73.8 years), had been seen at 31 
transplant centers in 13 countries in Asia, 
Australia, and South America. Because they 
received their grafts from unrelated adult 
donors, cord blood, or haplo-identical fam-
ily donors, 57% were considered high risk.  
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A single HCoV I 229E 92250 infection occurred in 364 
(90.4%) patients, while 38 (9.5%) had two or more 
episodes. All four viral subtypes were encountered, with 
OC43 accounting for 38% of episodes, followed by 
229E (22%), NL63 (14%), and KHU1 (12%). Non-
sub-typable HCoV were found in 17.5% and more than 
one HCoV subtype was detected in 15 (3%) of 434 
episodes. Infections first occurred from nine days before 
transplantation (i.e., during conditioning) to 20 years 
after.  

Infection of the lower respiratory tract, as defined by the 
presence of a pulmonary infiltrate in imaging, occurred 
in 121 (27%) patients. Only approximately one-third 
had fever at the time of diagnosis, and only 18% 
were hospitalized. Sixty-two percent received empiric 
antibiotics, 21.1% received intravenous immune 
globulin (IVIG), and 12.7% required oxygen support. 
Only 13 (2.9%) required intensive care.  

The overall mortality rate was 7%, but it was 16.7% 
in those people with lower respiratory tract infection 
in whom the associated risk factors were an absolute 
lymphocyte count < 0.1 × 109/mL, corticosteroid 
use, and intensive care unit admission. Among those 
with lower respiratory infections, 24% had bacterial 
coinfection, while 41% had coinfection with another 
community-acquired respiratory virus.  

  COMMENTARY
The seasonal coronaviruses (NL63, OC43, KHU1, 
and 229E) are a common cause of upper respiratory 
tract infections, including the common cold, with most 
cases occurring in the winter months and overlapping 
with the influenza season. Although infection in the 
general population generally is not severe, accumulating 
evidence suggests that this may not be true of some 
vulnerable populations. In fact, a mortality rate as high 
as 8% has been seen in outbreaks in elderly residents of 
long-term care facilities.1  

The mortality rate in patients with lower respiratory 
infection reported by Piñana and colleagues was 16.7%. 

In contrast, a much higher mortality rate has been 
reported in HCT and hematologic malignancy patients 
whose lower tract localization was proven by virus 
detection in bronchoalveolar lavage fluid (BAL).2 Ogimi 
and colleagues in Seattle reviewed 37 episodes in 35 
patients with such positive BAL specimens, 21 (60%) of 
whom required oxygen therapy at the time of diagnosis, 
with 19 (54%) dying within 90 days. While coinfections 
(including ones due to viruses, fungi, and bacteria) 
were detected in 57% of episodes, mortality rates did 
not significantly differ between those with and without 
coinfection. In an adjusted comparison with cases of 
lower respiratory tract infection in a similar patient 
population, mortality was similar to that observed with 
infections due to respiratory syncytial virus, influenza, 
and parainfluenza virus — each of which is recognized 
as a significant cause of morbidity and mortality in 
immunocompromised patients.  

There is no known effective therapy for coronavirus 
infections. Of note, however, is that remdesivir, which 
currently is considered a standard of care for treatment 
of patients with COVID-19 (caused by the coronavirus 
SARS-CoV-2) is active in vitro against at least three of 
the seasonal coronaviruses.3,4  
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ABSTRACT & COMMENTARY

Antibiotic Use in COVID-19 Patients
By Dean L. Winslow, MD, FACP, FIDSA, FPIDS

Professor of Medicine, Division of General Medical Disciplines, Division of Infectious Diseases and Geographic Medicine, 

Stanford University School of Medicine

Dr. Winslow reports no financial relationships relevant to this field of study.

SYNOPSIS: Fifty-seven percent of patients with COVID-19 infection treated at 38 hospitals in Michigan received early empiric antibiotics, 
although only 3.5% of patients had documented community-onset bacterial co-infection.
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ABSTRACT & COMMENTARY

Four Months of Rifampin Is Just as Effective, 
Safer, and Less Expensive than Nine Months 
of Isoniazid for Latent Tuberculosis
By Richard R. Watkins, MD, MS, FACP, FIDSA, FISAC

Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, Cleveland Clinic 
Akron General, Akron, OH

Dr. Watkins reports no financial relationships relevant to this field of study.

SYNOPSIS: A health system cost comparison found that four months of rifampin was safer and less expensive than nine months of isoniazid 
in high-income countries, medium-income countries, and African countries. 

SOURCE: Bastos ML, Campbell JR, Oxlade O, et al. Health system costs of treating latent tuberculosis infection with four months of 
rifampin versus nine months of isoniazid in different settings. Ann Intern Med 2020;173:169-178.

Latent tuberculosis (TB) infects approximately one  
 in four human beings and is a major global health 

concern. Monotherapy with nine months of isoniazid 
(INH) became the standard therapy for latent TB in 
the 1960s. Recently, multiple studies have shown that 
rifamycin-containing regimens are safer, better tolerated, 

and can be given for four months instead of nine. 
However, many policymakers require economic analyses 
before new treatment regimens are widely adapted. 
Therefore, Bastos and colleagues compared healthcare 
and other costs between nine months of INH and four 
months of rifampin for the treatment of latent TB.

SOURCE: Vaughn VM, Gandhi T, Petty LA, et al. Empiric antibacterial therapy and community-onset bacterial co-infection in patients 
hospitalized with COVID-19: A multi-hospital cohort study. Clin Infect Dis 2020; Aug. 21. doi: 10.1093/cid/ciaa1239. [Online ahead of print].

Researchers studied 1,705 randomly selected  
 patients hospitalized with COVID-19 at 38 

Michigan hospitals. Of those patients, 56.6% were 
prescribed early empiric antibacterial therapy. A 
confirmed community-onset bacterial infection was 
identified in 3.5% of patients. Across hospitals, the use 
of early empiric antibiotics varied from 27% to 84%. 
Patients more likely to receive early empiric antibiotic 
therapy included patients who were older (adjusted rate 
ratio [ARR], 1.04 per 10 years of age), had lower body 
mass index (ARR, 0.99 per kg/m2), had more severe 
illness/sepsis (ARR, 1.16), had lobar infiltrate present on 
imaging (ARR, 1.21), or were admitted to a for-profit 
hospital (ARR, 1.30). Between March and April of this 
year, as COVID-19 test turnaround time improved, the 
use of early empiric antibiotic use declined (ARR, 0.71). 

  COMMENTARY  
Despite the very low prevalence of concomitant 
bacterial infection present at the time of admission 
to the hospital, a very high percentage of patients 
received early empiric antibacterial therapy. Reducing 
COVID-19 test turnaround time modestly reduced 
the use of early empiric antibiotics, but use still was 
quite high. My sense from observing practice at my 

own hospital is that doctors often use antibiotics out 
of “fear of missing something” even when the patients 
have positive COVID-19 test results available in the 
emergency department. It also is likely that, since 
many COVID-19 patients meet criteria for “sepsis,” 
Centers for Medicare and Medicaid Services (CMS) 
SEP-1 bundles are triggered, and it often is easier to 
start antibiotics than to justify why antibiotics are not 
given to patients with viral infection. This unfortunate 
aspect of mandatory SEP-1 bundles is one of the 
reasons why the Infectious Diseases Society of America 
recently withdrew its endorsement of the Society of 
Critical Care Medicine’s “Surviving Sepsis Campaign 
Guidelines”1 and has endorsed modification of the CMS 
SEP-1 bundles.2 Inappropriate overuse of antibiotics in 
COVID-19 patients is an excellent target for hospital 
antimicrobial stewardship.  
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The study included adults and children enrolled in 
two randomized clinical trials. Inclusion criteria were 
having a positive tuberculin skin test or interferon-γ 
release assay, a clinical or epidemiologic risk factor 
associated with an increased risk for developing active 
TB, and a recommendation for treatment of latent TB 
by a treating physician. Participants had a baseline 
evaluation that included a medical visit, chest X-ray, 
and routine laboratory tests. In the first month, all 
participants were recommended to have repeat blood 
tests done. Follow-up visits occurred monthly for 
the first two months, then at least every eight weeks 
thereafter. 

All healthcare use by the participants was tabulated, 
which included all activities related to the initial 
medical evaluation, study drugs, follow-up visits, and 
management of adverse events or active tuberculosis. 
Direct costs were estimated from the perspective of the 
country’s healthcare system. These included Indonesia, 
Ghana, Benin, Guinea, Australia, Brazil, South Korea, 
Canada, and Saudi Arabia. The costs were adjusted 
using local inflation indices and converted to U.S. 
dollars as of 2017.

There were 6,012 adults and 829 children included in 
the modified intention-to-treat analysis. The treatment 
completion rate was 82% in the children and 71% in 
the adults. Participants from Africa had more follow-up 
visits compared to the other sites, while those from the 
high-income countries had more laboratory tests. In the 
adult population, those who received nine months of 
INH had twice as many follow-up visits and four times 
the number of laboratory tests as participants who 
received four months of rifampin. 

The total costs among adults who received rifampin 
were significantly lower than among those who received 
INH. In high-income countries, the average cost was 
$549 for rifampin and $725 for INH, and in African 
countries it was $112 for rifampin and $140 for 
INH. Furthermore, costs for adverse event care were 
lower for rifampin in all settings compared to INH. 
The rifampin regimen also was less expensive in the 
pediatric population. Notably, in African countries, 
the 100 mg INH pill is used, which is more expensive 
than the 300 mg pill and increased the costs in the INH 
group. In multivariate analysis, the total health system 

cost for rifampin was $340 less than the INH regimen 
(95% confidence interval [CI], $330 to $350), a relative 
savings of 38%.

  COMMENTARY
The impact of economics on the healthcare system 
has important implications for patient care. Strictly 
speaking, a four-month supply of rifampin costs more 
than a nine-month supply of INH. However, this is only 
part of the equation. Multiple studies have shown that 
four months of rifampin is noninferior to nine months 
of INH for latent TB, and it also is safer with a greater 
likelihood that patients will complete the course of 
therapy. Indeed, the recent Centers for Disease Control 
and Prevention guidelines for latent TB recommend 
four months of rifampin as the primary regimen.1 

The study by Bastos et al provides another important 
reason to prefer rifampin over INH: lower overall 
healthcare system cost. Thus, the higher cost of the 
pills should not prevent the adoption of four months of 
rifampin by latent TB programs, especially in resource-
limited settings. 

There are some limitations to the study. First, the 
clinical trials required a minimum number of follow-up 
visits that might be regarded as excessive in real-world 
settings. However, multiple guidelines recommend 
monthly follow-up visits for latent TB. Second, the 
costs were not standardized across the sites, and the 
investigators had to use some judgment in deciding 
the true cost in each of the nine countries. Third, there 
were few children enrolled from high-income sites, 
thus reducing the generalizability of the results for the 
pediatric population in high-income countries. Finally, 
costs were not estimated from patients’ perspectives 
(e.g., time lost for appointments, travel expenses, and 
time to get medication refills).

Rifampin now has another advantage over INH for 
latent TB: reduced healthcare costs. Indeed, treating 
patients with INH for latent TB should be the 
exception, not the rule.  
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ABSTRACT & COMMENTARY

Possible Aerosol Spread of SARS-CoV-2  
in an Apartment Building
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Although not definitive, evidence is consistent with aerosol spread of SARS-CoV-2 in an apartment building as a result of 
transport through the drainage system to apartments directly above.

SOURCE: Kang M, Wei J, Yuan J, et al. Probable evidence of fecal aerosol transmission of SARS-CoV-2 in a high-rise building. Ann Intern 
Med 2020; Sept. 1. doi:10.7326/M20-0928. [Online ahead of print].

After visiting Wuhan, China, all five members  
 of a family living in a 15th floor apartment in 

Guangzhou, China, developed COVID-19 in late 
January 2020. Days later, couples living directly above 
them in apartments on the 25th and on the 27th floors 
became ill. A review of surveillance videos in the 
building found no evidence of contact between any of 
the three clusters, and no one among the two couples 
had traveled or knew of having come in contact with 
anyone with COVID-19. However, the three apartments 
shared the same waste pipes.  

Among a large number of air and surface samples 
collected from within the apartment tower, the only 
ones in which SARS-CoV-2 was recovered were in 
the implicated 15th floor apartment as well as from 
a vacant bathroom on the 16th floor directly above. 
The investigators released a tracer gas into the floor 
drainpipe of the 15th floor apartment, and the gas was 
detected in the bathrooms of the implicated apartments 
on the 25th and 27th floors.  

The investigators conclude that this event was the 
result of aerosolization of fecal material containing 
SARS-CoV-2 becoming aerosolized within the drainage 
plumbing system of the Guangzhou apartment.

  COMMENTARY 
In 2003, SARS-CoV caused an outbreak in the Amoy 
Gardens housing complex in Hong Kong, affecting 321 
individuals, 42 of whom died. Apartments in China 
commonly have floor drains with underlying U-shaped 
traps that are water-filled. Yu and colleagues reported 
that the Amoy Gardens outbreak was the result of 
the traps in the index apartment drying out and, thus, 
allowing aerosolization of virus particles upward, 
possibly abetted by an exhaust fan, through the air shaft 
into apartments above.1 Flushing of toilets has been 
demonstrated to generate aerosols.  

Kang and colleagues concluded that the Guangzhou 
event with SARS-CoV-2 had a similar path in affecting 
apartments above. However, since the bathroom floor 
traps had been cleaned in the interval, they could not 
determine if the traps had lost their protective water. 
Nonetheless, they proposed that the “bioaerosolization 
of wastewater mixed with urine, feces, and exhaled 
mucus originating from index patients is suggested to be 
the source of infectious bioaerosols in this outbreak.”

Although the role of aerosols in transmission of SARS-
CoV-2 has been disputed, the accumulated evidence 
now indicates that this is an important mode of 
infection spread for this virus. The degree to which 
this is a risk at a distance remains somewhat uncertain 
but undoubtedly is a function of the density of aerosol 
particles and the duration of exposure. Also disputed 
is the role of the high SARS-CoV-2 ribonucleic acid 
(RNA) loads in the feces of COVID-19 patients since 
the detection of transmissible virus (as opposed to just 
residual RNA fragments) has been a rarity.  

Although bathroom drain traps are rarely encountered 
in the United States, other drains in the bathroom may 
have U-shaped traps and these should not be allowed 
to dry out, as they might if they are meant to drain 
sinks or bathtubs that go unused. Also of importance is 
the maintenance of bathroom hygiene and ventilation. 
Surfaces in toilet areas used by COVID-19 patients have 
been demonstrated to be contaminated with SARS-
CoV-2 and, at one Wuhan hospital, aerosol samples were 
more highly contaminated in a small, poorly ventilated 
patient toilet room than were patient care areas.2  
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ABSTRACT & COMMENTARY

Biofilm, Tap Water, and a Nosocomial 
Mycobacterium abscessus Outbreak —  
Bring on the Sterile Water
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Stopping a nosocomial Mycobacterium abscessus outbreak by eschewing tap water.

SOURCE: Baker AW, Stout JE, Anderson DJ, et al. Tap water avoidance decreases rates of hospital-onset pulmonary nontuberculous 
Mycobacteria. Clin Infect Dis 2020; Aug. 23. doi:10.1093/cid/ciaa1237. [Online ahead of print].

An outbreak of Mycobacterium abscessus  
 colonization and infection occurred in a new 

addition at Duke University hospital as a result of 
contamination of the plumbing system, with consequent 
exposure of patients to infected water.1 The outbreak 
was “mitigated” by implementing measures designed 
to avoid exposure of patients to tap water and by 
implementing intensified disinfection. Now, the same 
investigators have performed a follow-up study on 
this outbreak to analyze the incidence of pulmonary 
nontuberculous mycobacteria (NTM) infections 
in intermediate-care patients before and after the 
introduction of sterile water use.  

Strict avoidance of tap water was implemented in three 
intensive care and one intermediate unit to which new 
lung transplant recipients were transitioned from a 
cardiothoracic surgery intensive care unit. Sterile water 
was substituted for tap water for routine care (e.g., 
oral care, rinsing of suction catheters, and enteral tube 
irrigation), while showering was restricted and bathing 
was performed with waterless products or with sterile 
water. The use of ice was avoided. Eleven months 
after implementation of these measures, a number of 
engineering controls also were implemented.  

NTM were isolated from 105 patients, with 137 unique 
episodes over the entire 29 months of the evaluation, 
but with a significant decrease in association with 
the interventions. Thus, the incidence rate of NTM 
isolation, which was 41.0 episodes per 10,000 patient-
days in the 10-month outbreak period prior to the 
intervention, dropped to 9.9 per 10,000 patient-days 
during the 19 months of the intervention, for an 
incidence rate ratio (IRR) of 0.24 (95% confidence 
interval [CI], 0.17-0.34; P < 0.0001). 

Lung transplant recipients accounted for 57% of the 
137 episodes, and the incidence rate in this group 
decreased from 28.6 to 3.3 episodes per 10,000 patient 
days, with an IRR of 0.12 (95% CI, 0.07-0.20; P < 
0.0001). Four different NTM species (M. abscessus, 
M. chelonea-M. immunogenum, MAC, and M. 
gordonae) accounted for 93% of the episodes, and 
there was a significant decrease with each, with M. 
abscessus decreasing from 16.6 to 2.3 episodes per 
10,000 patient-days for an IRR of 0.14 (P < 0.0001). 
Much of the decrease occurred in association with 
the period when tap water avoidance was initiated 
and before various engineering controls were added. 
Cultures of biofilms from water outlets in the affected 
units recovered the same NTM, and the prevalence of 
positive cultures did not change significantly through 
the period of study.  

  COMMENTARY
This study once again demonstrates that tap water 
may be a source of colonization and/or infection 
of inpatients, including lung transplant recipients, 
with NTM, including M. abscessus, as it also is with 
Legionella spp. This results from the ability of these 
organisms to grow in biofilm on surfaces within the 
plumbing system where they may persist while being 
resistant to eradication methods.  

The investigators provided strong evidence that 
tap water was the source of the outbreak and that 
avoidance of tap water was the primary means of 
control. The lack of a decrease in recovery of NTM 
from tap water outlets throughout the period of study 
suggests that the added engineering controls had little, 
if any, effect. It also raises the question of whether 
patients at risk of pulmonary NTM infections, such as 
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lung transplant recipients and those with cystic fibrosis 
or non-cystic fibrosis bronchiectasis, should avoid 
tap water in the community. Of note is that this was 
recommended for AIDS patients, particularly prior to 
effective antiretroviral therapy, when many suffered 
from disseminated MAC infection.   

The authors point out that complete tap water 
avoidance, while effective, is resource intensive and 
expensive, and they raise the possibility that filters and 
alternative decontamination procedures might also 
provide benefit. An accompanying commentary calls for 
the coordinated intervention of government agencies, 

advocacy organizations, academia, and the healthcare 
industry, in addition to the currently increasing 
establishment of water management programs at acute 
care hospitals.2  
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ABSTRACT & COMMENTARY

Vitamin C, Thiamine, and Steroids for Septic 
Shock — Still Unproven
By Kristin E. Cardiel Nunez and Philip R. Fischer, MD, DTM&H

Kristin E. Cardiel Nunez is a medical student and master’s degree candidate at Mayo Clinic College of Medicine and 
Science, Rochester, MN. Dr. Fischer is Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo 
Clinic, Rochester, MN.

Ms. Cardiel Nunez and Dr. Fischer report no financial relationships relevant to this field of study.

SYNOPSIS: Combination treatment with ascorbic acid (vitamin C), thiamine (vitamin B1), and corticosteroids does not improve clinical 
outcomes in adults with septic shock. 

SOURCE: Moskowitz A, Huang DT, Hou PC, et al. Effect of ascorbic acid, corticosteroids, and thiamine on organ injury in septic shock: 
The ACTS randomized clinical trial. JAMA 2020;324:642-650.

Sepsis is common in adults, and septic shock often  
 results in death due to subsequent organ failure. 

Treatment of septic shock for the prevention of organ 
failure has not been optimized, but ascorbic acid, 
thiamine, and corticosteroids, in varying combinations, 
have been shown to be beneficial in the prevention 
of organ failure in some studies. Thus, Moskowitz 
and colleagues sought to determine the advantage 
of treatment with a combination of ascorbic acid, 
thiamine, and corticosteroids vs. placebo in reducing 
Sequential Organ Failure Assessment (SOFA) score and 
other adverse outcomes among adults with septic shock. 

Moskowitz and colleagues conducted a randomized 
controlled trial among 14 medical centers in the United 
States from Feb. 9, 2018, through Nov. 26, 2019. Adult 
patients were enrolled on the basis of incident septic 
shock, as defined by vasopressor administration in the 
setting of known sepsis or suspected infection, and 
were randomized to receive a combination intravenous 
ascorbic acid (1,500 mg), thiamine (100 mg), and 
hydrocortisone (50 mg) or placebo (volume-matched 

0.9% sodium chloride). A completed treatment regimen 
was defined as dosage of the treatment combination for 
96 hours, but those in the treatment group receiving at 
least one treatment dose were analyzed as part of the 
intervention group. 

Exclusion criteria included known reasons for potential 
organ failure (i.e., hemochromatosis), treatment 
for declined organ function (i.e., renal replacement 
therapy), clinical indication for any of the treatment 
drugs, and expected death in 24 hours of enrollment. 
To achieve blinding, a randomization scheme was 
produced by an independent statistician, and treatment 
and placebo preparation and allocation were conducted 
independently by research pharmacists at each site. Site 
investigators, research and clinical staff, and patients 
were blinded to randomization status until the study 
conclusion. 

A total of 200 patients were evaluated, including 
101 patients (50.5%) receiving the novel treatment 
combination and 99 (49.5%) receiving placebo. 
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Intervention and placebo groups were balanced in 
several characteristics, including patient age, body mass 
index, sex, and race. In addition to treatment or placebo 
administration, standard clinical management of sepsis 
was maintained according to guidelines among both 
groups throughout the study. 

In the sample population studied, no statistically 
significant difference in mean SOFA score from 
enrollment to 72 hours was demonstrated among 
those with septic shock treated with the novel drug 
combination vs. placebo (mean difference, -0.8; 
95% confidence interval [CI], -1.7 to 0.2; P = 0.12). 
However, in a secondary aim, the mean cardiovascular 
SOFA score component was shown to be significantly 
decreased among patients in the intervention group vs. 
the placebo group (mean difference, -0.5; 95% CI, −0.9 
to −0.1; P = 0.03). No other factor of the SOFA score 
demonstrated this difference. 

Another measure of organ failure, risk of incident kidney 
failure, also was shown to have no significant difference 
among the intervention (31.7%) and placebo (23.7%) 
groups (adjusted risk difference, 0.03; 95% CI, -0.10 
to 0.17, P = 0.58). Thirty-day mortality was reported 
similarly to have no significant difference among those 
with septic shock treated with (34.7%) and without 
(29.3%) the novel treatment combination (hazard ratio 
1.3; 95% CI, 0.8-2.2; P = 0.26). Lastly, the authors also 
showed that there was a statistically significant difference 
in shock-free days in the intervention group (five days) 
vs. the placebo group (six days) (median difference, 1.0 
day; 95% CI, 0.2 to 1.8 day; P < 0.01). 

In summary, Moskowitz and colleagues demonstrated 
that the combination treatment of ascorbic acid, 
thiamine, and corticosteroids did not improve SOFA 
scores, rate of kidney failure, or 30-day mortality rate 
among adults with septic shock. However, a secondary 
outcome of the study established that, among the six 
components of the SOFA score, the cardiovascular 
component alone significantly improved with treatment. 
Lastly, although there was shown to be a statistically 
significant difference in shock-free days among the 
intervention and placebo groups, this difference of one 
day was determined not to be of clinical significance. 
Therefore, the results of this study do not support 
the use of the treatment combination ascorbic acid, 
thiamine, and corticosteroids in adults with septic 
shock.

  COMMENTARY
Clearly, the severe and varied consequences of septic 
shock require more than just antibiotics to support 
patient recovery. Multidrug therapies, such as 
combination hydrocortisone, ascorbic acid, thiamine 
(HAT) therapy, have been considered to address this 

complex condition. In 2017, a retrospective study by 
Marik and colleagues showed a significant decrease 
in observed vs. expected mortality among treatment 
compared to control groups in adult patients with septic 
shock.1 Following this study, several randomized clinical 
trials evaluated the effectiveness of HAT therapy and its 
components. In 2018, the clinical trial APROCCHHS 
found that corticosteroids in adults with septic shock 
decreased 90-day all-cause mortality, whereas the 
ADRENAL trial found that corticosteroid use in adults 
with septic shock on mechanical ventilation did not 
decrease 90-day mortality compared to placebo.2,3 

Then, in 2019, the VITAMINS trial found no 
significant difference in time alive and vasopressor-free 
days for adults with septic shock treated with HAT 
vs. hydrocortisone alone.4 Additionally, the 2019 
CITRIS-ALI trial evaluated the benefits of vitamin C 
among adults with sepsis and acute respiratory distress 
syndrome, and similar to the study by Moskowitz and 
colleagues, also found no significant difference in SOFA 
score in adults with septic shock.5 Thus, based on several 
clinical trials, the role of HAT in adults with septic shock 
still is unclear. Because of the lack of adverse effects with 
ascorbic acid and thiamine administration, treatment 
with HAT is likely of little negative consequence, and it 
may promote the early delivery of hydrocortisone, which 
has been demonstrated to be helpful in some patients 
with septic shock.2 

Despite the lack of improved outcomes with HAT 
therapy among adults with septic shock demonstrated 
by Moskowitz and colleagues, Wald and colleagues 
found evidence consistent with a reduction in mortality 
with HAT therapy among children with septic shock 
in a propensity scored retrospective study.6 The most 
common cause of death among pediatric patients with 
septic shock is refractory shock, typically occurring 
within the first 72 hours of sepsis, followed by multiple 
organ dysfunction syndrome and respiratory failure.7 In 
contrast, death among adults with septic shock is most 
commonly due to multi-organ failure, with refractory 
shock and respiratory failure representing fewer deaths.8 

The discrepancy in the most common cause of death 
may explain the difference in mortality benefit of HAT 
observed in children, but not adults. Notably, in this 
study by Moskowitz and colleagues, the cardiovascular 
component of the SOFA score uniquely demonstrated 
improvement in the treatment group, whereas the five 
other system components did not exhibit improvement 
compared to placebo. Potential explanations for 
this single improvement include the established 
effect of corticosteroids on vasculature, thiamine 
supplementation benefiting high-energy consumption 
by cardiac tissues in the setting of critical illness, and 
antioxidant effects of ascorbic acid.4,5 
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Updates
By Carol A. Kemper, MD, FACP

IL-6 Inhibition and Liver Failure

SOURCE: Busani S, Bedini A, Biagioni E, et al. Two fatal cases of acute liver 
failure due to HSV-1 infection in COVID-19 patients following immuno-
modulatory therapies. Clin Infect Dis 2020; Aug. 25. doi:10.1093/cid/
ciaa1246. [Online ahead of print].  

Anti-IL-6 receptor monoclonal antibodies, such  
 as tocilizumab and sarilumab, and anti-IL-6 

monoclonal antibodies, such as siltuximab, have 
been proposed as a possible means to down-regulate 

the cytokine storm observed in some patients with 
COVID-19. Tocilizumab is currently Food and Drug 
Administration (FDA)-approved for use in the United 
States in adults with severe rheumatoid arthritis who 
have failed to respond to methotrexate or other agents, 
adults with giant cell arthritis, and children with 
systemic or polyarticular juvenile idiopathic arthritis. 
The immunosuppression seen with such agents may, 
however, last for months, and serious opportunistic 
infections have been reported.  

If this analysis is identifying a true difference in the 
effectiveness of HAT therapy on the cardiovascular 
system vs. other organ systems, it may account for the 
discrepancy in mortality benefit of HAT therapy in 
children compared to adults. In septic children, who 
are more likely to die from inadequate cardiovascular 
response to medical therapy, HAT may demonstrate an 
improved mortality rate, yet in adults, who are more 
likely to die from multiple organ failure, HAT therapy 
may not affect cumulative organ system function in 
such a way that mortality outcomes are improved. 

In addition to children, other populations not included 
in this trial also may benefit from HAT therapy. One 
criterion for exclusion in the study by Moskowitz and 
colleagues was clinical indication for any of the HAT 
combination drugs, including thiamine. Although 
necessary to evaluate the effectiveness of this treatment 
vs. placebo, the HAT treatment regimen may produce 
different and beneficial outcomes in adult patients 
with septic shock in regions with endemic thiamine 
deficiency, such as Southeast Asia. For example, 
thiamine deficiency affects 70% to 100% of infants 
and 27% to 100% of reproductive-age women in 
Cambodia, and 16% to 25% of children and 30% of 
elderly adults in Thailand.9 The benefits of thiamine 
administration in shock are supported in theory, yet 
among populations in which thiamine is likely not 
deficient in any significant number of people, a clinical 
impact has not been established. However, thiamine 
supplementation in deficient individuals may indeed 
improve outcomes for those experiencing septic shock 
on a background of thiamine deficiency. Moskowitz 
and colleagues noted that subjects with higher lactate 
levels, indicating more severe illness, also may have 
more benefit from HAT. One possible explanation 
for this difference is underlying vitamin deficiencies in 
patients who had unidentified risk factors for thiamine 
or vitamin C deficiencies. 

In summary, this study by Moskowitz and colleagues 
contributes to the controversial record of studies on 
the benefits of HAT therapy among a specific group 
of people with septic shock. Although no overall 
statistically and clinically significant benefit was 
demonstrated in this study, more research is needed to 
evaluate the benefit of HAT therapy in children and 
vitamin-deficient populations with septic shock and to 
evaluate the contributions of each HAT component to 
patient recovery.  
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These authors in Modena, Italy, report on the deaths of 
two patients with severe COVID-19 pneumonia treated 
with tocilizumab who died from complicating herpes 
simplex virus-1 (HSV-1)-associated liver failure. While 
modest elevations in hepatic transaminases may occur 
commonly in COVID-19 infection, frank hepatic failure 
has not been observed. 

The first patient was a 66-year-old man who 
presented with COVID-19 pneumonia, treated with 
hydroxychloroquine for seven days and azithromycin 
for five days. He received tocilizumab on day 2 of 
hospitalization (162 mg subcutaneously in two sites). 
Because of persistently elevated inflammatory markers, 
methylprednisolone 80 mg was administered, with 
tapering doses over the next four days. The patient’s 
respiratory status began to improve, but his mental 
status deteriorated. Severe elevation in hepatic 
enzymes (> 2,000 U/L) was observed by day 12 of 
hospitalization, although initial bilirubin levels were 
normal. Serologic studies for hepatitis viruses, Epstein-
Barr virus, and cytomegalovirus were negative, and 
there was no hepatic vein thromboembolic disease on 
imaging. On day 15, polymerase chain reaction (PCR) 
testing detected extreme elevations in cell-free plasma 
levels of HSV-1 (> 14,375,000 copies/mL). Despite 
the addition of acyclovir, the patient continued to 
deteriorate and succumbed to frank hepatic failure on 
day 17 of hospitalization.  

The second patient was a 49-year-old man 
who was overweight and who presented with 
COVID-19 pneumonia, and was also treated with 
hydroxychloroquine and azithromycin, as described 
earlier. He continued to develop progressive hypoxic 
respiratory failure requiring mechanical ventilation. On 
day 13 of hospitalization, he received two parenterally 
administered doses of tocilizumab 800 mg 12 hours 
apart. On day 25 of hospitalization, he developed 
agitation and panic attacks requiring sedation and 
antipsychotics. By day 29, while providers were 
attempting to wean him from mechanical ventilation, 
progressive elevations in hepatic enzymes > 6,000 
were observed, although, again, initial bilirubin levels 
were normal. Viral serologies and imaging were 
unremarkable. On day 33 of hospitalization, real-time 
PCR detected > 14,375,000 copies/mL of HSV-1 in cell-
free plasma and no SARS-CoV-2 virus. Cerebrospinal 
fluid also was HSV-1 PCR-positive (> 800,000 copies/
mL). Despite the addition of acyclovir, the patient died 
from progressive hepatic necrosis.  

Neither patient had a known history of HSV-1 infection. 
Post-mortem examination showed hemorrhagic necrosis 
of both livers, and HSV immunoassays showed positive 
staining of hepatic nuclei. It is likely the second patient 
also had central nervous system (CNS) infection.  

Researchers in Bologna and Modena, Italy, were among 
the first to investigate the use of tocilizumab in severe 
COVID-19 illness.1 In a retrospective cohort study 
of 544 adults with severe pneumonia from SARS-
CoV-2 infection, the administration of tocilizumab to 
a non-random subset of patients was associated with 
a possible reduction in mechanical ventilation and 
mortality. All patients received the standard of care 
treatment, including hydroxychloroquine for seven 
days, azithromycin for five days, and low molecular-
weight heparin. In addition, 179 patients received 
tocilizumab either as two infusions (8 mg/kg, up to a 
maximum of 800 mg) or as two subcutaneous injections 
(each 162 mg) when the IV formulation was not 
available. 

Mechanical ventilation was required in 57 of 365 
(16%) patients receiving standard of care alone vs. 33 
of 179 (18%) patients receiving standard of care plus 
tocilizumab (including 16/88 [18%] receiving parenteral 
therapy and 17/91 [19%] receiving subcutaneous 
treatment, respectively). Death occurred in 20% of 
the standard care group vs. 7% of those receiving 
tocilizumab (P < 0.0001). After adjustment for age, sex, 
duration of symptoms, and Sequential Organ Failure 
Assessment (SOFA) score, a statistically significant 
reduction in the risk of invasive mechanical ventilation 
and death was observed in patients treated with 
tocilizumab. However, 13% of patients treated with 
anti-IL-6 therapy developed complicating infections vs. 
4% of those receiving standard of care alone  
(P < 0.0001).  

As of Aug. 27, 2020, the U.S. National Institutes of 
Health COVID-19 Treatment Guidelines Panel does not 
recommend the use of IL-6 receptor agonists or anti-
IL-6 monoclonal antibodies, except in the context of a 
clinical trial. Additional preliminary clinical trial data 
have not supported the use of tocilizumab or sarilumab 
in the treatment of patients with COVID-19, and there 
are little data using siltuximab.  
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Can Chopsticks Make You Sick? 

SOURCE: Lui G, Lai CKC, Chen Z, et al. SARS-CoV-2 RNA detection on 
disposable wooden chopsticks, Hong Kong. Emerg Infect Dis 2020;26. doi: 
10.3201/eid2609.202135. 

Although some people may feel threatened by the   
 possible presence of SARS-CoV-2 virus on their 

cereal box, these authors added a twist to the tale of 
surface contamination. Using real time polymerase 
chain reaction (RT-PCR), they examined the risk of viral 
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CME QUESTIONS

contamination of chopsticks used by patients 
with COVID-19 infection.  

Five patients hospitalized for COVID-19 
infection were recruited for this study, 
including one patient who remained 
asymptomatic, two patients whose symptoms 
had resolved, and two patients with active 
infection with moderate to severe COVID 
pneumonia. Patients were given a set of 
plain, unvarnished wooden chopsticks in a 
sealed plastic bag for meals. The chopsticks 
were collected, dipped in a buffered solution, 
and shaken for 30 seconds. SARS-CoV-2 
ribonucleic acid (RNA) was detected using 
RT-PCR and compared with the results of 
serial sputum samples and nasopharyngeal 
(NP) and throat swabs.  

Chopsticks from all five patients were positive 
at various time points, similar to the results of 
sputum and NP/throat swabs, including those 
from the asymptomatic patient. This patient 
had been exposed to a known infected patient 
and, although she remained asymptomatic, 
she was hospitalized for isolation. On day 
2 of her hospitalization — 12 days after 
exposure — her throat and sputum samples 
tested positive for SARS-CoV-2, and a pair 
of chopsticks also tested positive. Although 
she was described as asymptomatic, a high-
resolution chest computed tomography 
showed patchy bilateral ground glass 
infiltrates and small areas of consolidation. 

Chopsticks from two other patients were 
positive for up to two to three days post-
resolution of symptoms, although viral RNA 
could be detected in sputum specimens for up 
to eight days. And multiple sets of chopsticks 
were positive during the acute phase of illness 
in the remaining two patients (at days 5-7 in 
one patient with pneumonia and respiratory 
failure and at days 7-8 in the final patient 
with fever and pneumonia).  

This small study suggests that salivary 
contamination of utensils with SARS-
CoV-2 virus can occur — and sharing 
food and utensils, or having communal 
food bowls, which is common throughout 
Asia, is probably not a good idea if you are 
trying to avoid COVID-19. The Chinese 
government had been pushing to change the 
age-old practice of sharing morsels of food 
with children and partners using your own 
chopsticks — as a demonstration of love and 
respect — or even of intimacy. A number of 
restaurants have changed their practices by 
adding “serving chopsticks” to communal 
food bowls — but the practice still is limited, 
and many families have been resistant to this 
change.1  
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1.  Which of the following is the current 
Centers for Disease Control and Prevention-
recommended first-line treatment of latent 
tuberculosis?

a. Daily isoniazid for nine months

b. Daily rifampin plus isoniazid for four 
months

c. Daily rifampin alone for four months 

d. Weekly isoniazid plus rifapentine for three 
months

2.  Which of the following was the major factor 
in aborting the outbreak of Mycobacterium 
abscessus described by Baker and colleagues?

a. The use of U-shaped traps in shower floors

b. The avoidance of tap water in all aspects of 
patient care 

c. The infusion of anti-biofilm chemicals into 
the plumbing system

d. Closure of the affected units

3.  In the study by Moskowitz et al, which of the 
following is true in adults with septic shock?

a. Administration of thiamine is associated 
with improved neurologic outcomes.

b. Administration of vitamin C is associated 
with more rapid recovery.

c. Administration of steroids has not been 
studied.

d. Combined treatment with vitamin C, 
thiamine, and steroids is of unproven benefit. 


